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ON THE RING CRUSHING TEST OF THE BALL BEARING STEEL
(Study on the Ball Bearing Steel II)
Kiyoji Deguchi

Synopsis:

(1D To substitute the bend fracture test of flat test pieces (flat 10 x 20 x length 53mm,
distance between the two supporting points 40mm) at the place of ring crushing test (standard
gize of rings: outer dia. 80 X ‘inmer dia 60 X' height 20mm) of the ball bearing steels, the
author studied experimentally the relation between the crushing strength P and the bend fracture
strength . Q, measuring the both in parallel, changi;ng_ the quenching and tempering temperatures,

with the ring and flat test pieces, both shaped out and forged. (2) Then the author calculated -

the relation‘equ-atiOn‘between P and 'Q, considering the test pieces as the perfect elastic body.
From the idea that the test pieces broke when the max. tensile skin stress on the section
" at the loading point increased beyond the strength of this material, the author obtained
o P/Q<=0-806a
From the idea that the test piéces broke when the deformation energy on the section at the
loading point increased beyoad a limit value, the author obtained
. P/Q==0-89Ca’

where @ and o' were the coefficients which were determined according with their manufacturing
conditions, for example, fibre direction ete. (38D Next the author determined the values'a_and,
a' so that these theoretical equations accommodated well with the values practically measured.
Considering the statistically measured results of the forged test pieces froz.j%: the production billets
of about 110 charges, rather than the test results of the several charges above mentioned in ),
the author obtained @=0-85 and &'=0-75. Then P<=0-6763 Q: so0, when P =4, 000 kg, Q=6,000 kg.
By these data, the author proposed to substitute the bend fracture test of flat test pieces
in place of ring crushing test and to define that the bend fracture strength must be more
than 6,000 kg. (4) The author checked the coefficient a by means of the resistance wire type
strain gauge. (5) The author checked the relations between the size of rings and their crush-
ing strengths theoretically obtained:, comparing with the values practically measured. (7) At
last, the author studied the influences of rolling -or. forging conditions of the billets etc. on

their ring crushing strengths.
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SOME OBSERVATIONS ON ANOMALY SHAPES OF JOMINY
HARDENABILITY CURVES |

Taiji K awat

Syné)psm . :

It is usual that a Jcmmy hardenabmty curve continuously decreases its hardnees as the dis-
tance from the water-cooled end increases, however, sometimes abnormal hardnees reverse appears
especially in Jominy curves on low alloy steels containing carbide-forming elements and also in the
case of plam high-carbon steels. The author made a number of observations on the relation be-
tween hardenability curves and microstruciures along Jominy bars, and also mvestxgated on the
continuous cooling transformation and isothermal transformation diagrams of these steels. The
results of observations were concluded as follows: ' a

1. The anomaly of the hardness curve appeared both in Jornmy curves and in the relation
curves between hardness of isothermal decompomtxon products and 1ransformat on temperatures,
only in the range where the intermediate transformation product and pearliie structure co- exxsted

2. The hardness reverse was considered to be attributed to the discontinuity of hardness vs
transiormation-temperature curves in pearlite and mtermedlate transformation Tanges. And fine
pearlite seemed rather harder than coarse bam1te although the formation temperature of the
former was higher than that of the latter. ,'

3. Alloying of carbide formming elements such as Or, V, Mo etc. seemed to exaé'gerate the
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anomaly probab]e due to their influences on the shanes nf Q-mw-wm and mnatura of ecarb
pearlne, however, it could not be considered as essentlal reason, becauqe pla1 gh carbo steels

©

also had such tendency.
4. In the end-quenched structure of pldln high- carbon steels, 1ntermedxate transformauon‘

structure was also observed as well as in the isothermal transformation structure. The author
considered that the more accarate study on the S-curves of plain carbon steels, which might
indicate pearlite and intermediate transformations separately, would enable to explain the pheno-

menon,
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